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ABSTRACT
A COMPARISON STUDY OF THE EFFECTS OF 
METHODS OF PAIN CONTROL ON CLIENT OUTCOMES
BY
Susan K. Cristofori 
A correlational ex post facto design was used to study 
the relationships between methods of pain control and client 
perception of pain, achievement of the physical therapy regime 
and length of stay following total joint replacement surgery. 
Continuous epidural infusion and patient controlled analgesia 
(PCA) were the pain control methods examined in the study.
Perception of pain was measured using a 6-word descriptor 
verbal rating scale. Achievement of physical therapy was 
measured using the activity criteria on the case care map used 
at the study hospital. Length of stay was measured using 
daily census records. 1) The study site was a 112 bed acute 
care hospital. 2) The convenience sample consisted of 30 
subjects using epidural and 3 0 subjects using PCA pain control 
methods. All measurements were taken on the second post­
operative day following total joint replacement surgery.
Clients using epidural analgesia reported less pain (p = 
.00) than those using PCA analgesia. There were no 
significant difference between the two groups with regard to 
ability to achieve physical therapy regime or the length of 
stay.
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CHAPTER 1 
Introduction
Total joint replacement is a common surgical 
intervention to treat joint pain and immobility experienced 
by many people with chronic osteoarthritis. Joint 
replacement is now performed an estimated 120,000 times a 
year in North America (Harris & Sledge, 1990). The surgery 
is designed to provide substantial relief of pain and good, 
but not normal, range of motion.
The effects of pain on the post-operative client can 
have a significant impact on recovery. The sympathetic 
nervous system response to pain has been implicated to be 
responsible for complications seen on the cardiovascular and 
gastrointestinal systems in the post-operative client. The 
sympathetic nervous system effect on the cardiovascular 
system results in an increase in heart rate and blood 
pressure resulting in a greater work load on the heart. In 
addition, the sympathetic nervous system induced 
vasoconstriction can predispose the client to a decrease in 
venous return and thrombophlebitis. Harris & Sledge (1990) 
reported that a frequent complication of joint replacement 
surgery is pulmonary embolism resulting from femoral 
thrombi. The sympathetic nervous system response to post­
operative pain may contribute to pulmonary embolism 
following total joint replacement. The gastrointestinal 
system responds to sympathetic nervous system activity by
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decreasing gastric mobility which predisposes the client to 
paralytic ileus.
Changes in pain management are occurring in all health 
care settings, particularly in the acute care setting. The 
traditional system of narcotic administration is based on an 
as needed or prn approach causing the client to be in pain 
for a considerable period of time, prior to a short time 
period of pain relief (Jackson, 1989). Edwards (1990) found 
that many studies have concluded that clients often suffer 
from uncontrolled post-operative pain and are often 
undertreated.
Recent advances in the management of post-operative 
pain have included continuous epidural infusion of fentanyl 
and on demand patient controlled analgesia (PCA) by 
intravenous administration of morphine or meperidine. The 
effectiveness of both epidural infusion and intravenous PCA 
infusion of narcotics for management of post-operative pain 
has led to increased use of these methods on the surgical 
unit.
Fentanyl given through an epidural catheter diffuses 
slowly from the epidural space into the cerebrospinal fluid 
in the subarachnoid space and then to the opiate receptors 
in the dorsal horn of the spinal cord. The delivery of the 
drug close to the opiate receptors allows pain relief with 
minimal side effects and trauma. Afferent pain sensory 
neurons carry information regarding pain into the spinal
cord via the dorsal root. The afferent neuron subsequently 
synapse with a second order neuron in the dorsal horn of the 
spinal cord. The neurotransmitter responsible for conveying 
the information from the pain afferent neuron to the second 
order neuron is Substance P. Once the second order neuron 
binds to Substance P, the information travels up the cord to 
the somatosensory cortex for processing. Epidural fentanyl 
diffuses from the epidural space into the spinal cord where 
it binds to opiate receptors on the presynaptic afferent 
neurons. After binding to the opiate receptors, Fentanyl 
interrupts the transmission of pain related impulses to the 
brain by preventing the release of Substance P.
PCA devices have been in use in the United States since 
1984. Most PCA devices use digital electronics to control 
the dose of the narcotic delivered intravenously by an 
infusion pump. Morphine and meperidine act by binding with 
opiate receptor sites in the central nervous system. Pain 
mediation from opiates is a chemical intervention on opiate 
receptors sites at various levels in the central nervous 
system. A G protein is activated by the opiate, which in 
turn activates adenylate cyclase increasing intracellular 
cyclic AMP. The threshold of the nociceptor terminal is 
elevated and pain sensation is decreased. Opiates also 
block the release of the pain producing inflammatory 
mediator substance P.
In a competitive health care market, client
satisfaction is highly valued. Effective pain relief is 
closely related to client's overall satisfaction with care 
(Hull, 1989). In hospitals, it is the nurse who has more 
contact with the client experiencing pain (McCaffery &
Beebe, 1989) therefore, it is important that nurses have 
adequate and appropriate knowledge about methods of pain 
control.
The method of pain control may influence the perception 
of pain enabling the client with joint replacement to use 
the reconstructed joint sooner. Early mobilization of the 
joint results in increased range of motion enhancing joint 
mobility and promotion of a normal gait. The ability of the 
client to ambulate following total joint replacement is an 
important criteria for discharge and therefore, has a major 
influence on length of hospitalization.
The purpose of this study is to compare the differences 
in perception of pain, ability to achieve the physical 
therapy regime, and length of stay between clients receiving 
epidural analgesia and those clients receiving patient 
control analgesia (PCA).
CHAPTER 2 
Conceptual Framework
Betty Neuman's System Model, provides the framework for 
identification of stressors, interventions, and client 
outcomes for this study.
Client/client Svstem
Neuman (1989) defines person as a client/client system 
composed of physiological, psychological, sociocultural, 
developmental, and spiritual variables (see Figure 1). The 
client system is viewed as an open system in interaction 
with the environment. Neuman (1989), contends that the 
system's boundary must be identified. She views the client 
theoretically as a series of concentric rings surrounding a 
basic core structure. The core consists of basic survival 
factors common to all human beings and unique 
characteristics for each client system. This basic core 
structure contains the energy resources required to maintain 
life. The concentric circles function as a protective 
mechanisms for the integrity of the client system. In this 
study client is defined as the person following total hip or 
knee replacement surgery using either epidural or PCA pain 
control methods.
Environment
The environment is broadly defined as all internal and 
external factors surrounding the client system. The 
internal environment consists of forces contained within the
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Figure 1. The Neuman Systems Model. Note. Adapted from The 
Neuman Systems Model (p. 26), by B. Neuman, 1989, Norwalk; 
Appleton & Lange.
boundaries of the defined client system and is intrapersonal 
in character. The external environment is described as all 
forces or influences external to or existing outside the 
client system and is considered interpersonal and 
extrapersonal in nature. Neuman (1989), theorizes a created 
environment representing an "open system exchanging energy 
with both the internal and external environment" (p. 32). 
This environment is unconsciously developed by the client 
and is an expression of the system's wholeness. Neuman 
states that the created environment "acts as an immediate or 
long range safe reservoir for existence or maintenance of 
the system integrity expressed consciously, unconsciously, 
or both simultaneously" (p. 32). The created environment 
represents the unconscious mobilization of all system 
variables to protect the basic core structure. It can 
override the internal and external environments and change 
the responses to stressors. In this study, the created 
environment is the client's conscience and unconscience 
response to the pain experience. This response is governed 
by the client's gender, age, cultural, spiritual, and social 
background. The client's use of coping mechanisms 
previously learned to manage pain is incorporated in the 
created environment and plays an essential role in the pain 
experience.
Health
Health, according to Neuman (1989), is the best
possible wellness state at any given time. It is viewed as 
living energy flowing along a wellness-illness continuum. 
Optimum wellness is achieved through retention, attainment, 
or maintenance of client stability. Energy flow is 
continuous between the client and the environment. If the 
client is generating more energy than will be used he/she is 
in a wellness state. When more energy is required than is 
being generated illness occurs. This study views health as 
the state of wellness attained when an acceptable perceived 
level of pain enables the post-operative total hip or total 
knee replacement client to generate the energy needed to 
achieve the physical therapy regime and thus meet the length 
of stay guidelines required by the case care maps.
The actual or possible effects of stressor invasion is 
essential to explain wellness or health. Stressors are 
defined by Neuman (1989) as "tension-producing stimuli or 
forces occurring within both the internal and external 
environmental boundaries of the client system" (p. 22). 
Stressors have the capability for causing disequilibrium 
within the client system. "When the normal line of defense 
is penetrated by a stressor, symptomatology may begin to 
appear" (Neuman, 1989, p. 29). In this study, stressor is 
defined as the post-operative pain experienced by the joint 
replacement client (see Figure 2) .
It is theorized in this study that post-operative 
pain, a stressor, will cause the client to expend more
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Figure 2. The Neuman Systems Model applied to pain control 
methods and client outcomes.’ Note. Adapted from The Neuman 
Systems Model (p. 26), by B. Neuman, 1989, Norwalk: Appleton
6t Lange.
energy than is being generated contributing to the illness 
state. When more energy is expended, the client will have 
difficulty achieving the physical therapy regime established 
by the case care map resulting in an increase in length of 
hospital stay specified on the case care maps.
Nursing
Nursing is concerned with all stressors whether actual 
or potential that cause a reaction by the client system. 
Assessment of the effects and possible effects of stressors 
and the client system's ability to adjust are crucial to 
assist the client system to maintain optimal health.
Intervention can begin at any point at which a stressor 
is suspected or identified. Nursing actions are initiated 
using three preventions as interventions to keep the system 
stable. Primary prevention is viewed as health maintenance 
and illness prevention. Secondary preventions are initiated 
when a reaction from a stressor has occurred. Tertiary 
prevention is used during the rehabilitation phase of 
illness. In this study, epidural infusion and PCA are 
methods of pain control initiated at the secondary level of 
prevention as an intervention when pain has produced a 
reaction by the client system.
The basic structure of person is surrounded by 
concentric circles that function as protective mechanisms. 
The flexible line of defense acts as a buffer system for the 
client's stability. It prevents stressors from penetrating
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the normal line of defense keeping the client system free 
from symptomatology. The normal line of defense is 
conceptualized as a solid boundary that encircles the broken 
internal lines of resistance. It represents what the client 
has become, the state to which the client has evolved over 
time, or the usual wellness level. When the normal line of 
defense is penetrated by a stressor such as post-operative 
pain, adverse reactions occur in the client system and 
symptoms of the stressor are apparent. The ability to 
perform activities required to enhance mobility of the 
replaced joint is considered to be the normal line of 
defense in this study. The lines of resistance are 
activated following invasion of the normal line of defense 
by environmental stressors. The resistance lines contain 
internal factors that protect the client system's integrity. 
Such internal factors may be mobilization of white cells 
following an injury or the use of effective coping skills 
during psychological stress. The lines of resistance 
important in this study is the release of endorphins, a 
narcotic-like substance, by the system in response to the 
pain stimuli and the clients' usual coping mechanism 
established in their created environment. If these factors 
fail to protect the basic core, expenditure of energy will 
deplete the systems integrity and result in multiple insults 
to the basic core.
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Theoretical Definition of Terms
According to Neuman's model, pain is a subjective 
intrapersonal stressor that has penetrated the flexible and 
normal lines of defense threatening the basic structure 
energy resources. The use of epidural and PCA methods of 
pain control reduces the impact of the stressor.
Achievement of the physical therapy regime is viewed as 
the willingness and ability of the client system to 
strengthen the lines of resistance by actively participating 
in physical therapy activities. Length of stay is 
theoretically defined as the episode of care during a single 
inpatient hospital admission.
Nursing can intervene at any point to assess the 
effects and possible effects of environmental stressors 
(pain) and assist client adjustment through secondary 
prevention as an intervention (methods of pain control) 
required for an optimal wellness level (acceptable 
perception of pain, achievement of the physical therapy 
regime, and conformity with specified length of stay).
Hypothesis
The study will test the following null hypotheses :
1. There will be no difference in perception of pain
between those clients who receive continuous epidural 
infusion and those who receive PCA.
2. There will be no difference in achievement of the
physical therapy regime between those clients who receive
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continuous epidural infusion and those who receive PCA.
3. There will be no difference in length of stay 
between those clients who receive continuous epidural 
infusion and those who receive PCA.
The close monitoring of epidural analgesia requires an 
increase in nursing care hours. Vital signs and careful 
assessment of side effects must be done frequently. It is 
often difficult for the staff nurse to monitor the epidural 
client in addition to caring for the normal client load on a 
busy surgical unit. Many nurses have felt the frustration 
of too much to do with too little time to complete the care 
needed. If there are no differences between epidural and 
PCA pain control methods and client outcomes, the PCA method 
of pain control should be the treatment of choice to reduce 
nursing care hours.
Review of the Literature 
Early studies of epidural and PCA methods of pain 
control discussed the efficacy of the various medications 
used, safe administration, and various devices to infuse the 
narcotic. Later studies compared methods of pain control on 
perceptions of pain, side effects, length of stay, efficacy 
of narcotics and devices used to deliver the medication.
Most studies comparing epidural to PCA found, to date, have 
been conducted by physicians to discover side effects, 
efficacy of certain narcotics, and occurrence of 
complications.
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Epidural Infusions
Early studies suggested that the epidural route 
provided better post-operative analgesia (Harrison, Sinatra, 
Morgense 1988; Eisenach, Grice, Dewan 1988) . Studies by 
Loper, Ready, Downey (1990), Ellis, Millar, Reisner (1990), 
and Camu, Debucquoy (1991) revealed that the epidural route 
and PCA are equally effective in providing post-operative 
analgesia. A study conducted by Benzon, et al (1993), using 
a prospective randomized double blind comparison of an 
epidural fentanyl infusion versus patient controlled 
analgesia with morphine in the management of post­
thoracotomy pain showed client perception of pain relief 
higher in the epidural group. Thirty six clients were 
randomized into one of two groups. The total pain relief 
scores in the epidural group were significantly higher (p = 
.02) indicating better pain control. Allaire, et al. (1992) 
conducted a prospective, randomized study comparing PCA 
morphine and continuous infusion of epidural fentanyl in 66 
men after a radical retropubic prostatectomy. They found 
that both methods provided satisfactory analgesia. The 
epidural infusion of fentanyl provided better analgesia 
during resting, ambulation, deep breathing, and coughing, as 
evidenced by the lower mean, maximal, and minimal comfort 
level scores. No statistically significant differences were 
found in length of hospital stay between the two groups (7.3 
days in the epidural group and 6.9 days in the PCA group).
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A retrospective review of 76 clients who underwent 
radical retropubic prostatectomy indicated a significant 
decrease in duration of hospital stay post-operatively among 
clients who received a narcotic agent via the epidural route 
in comparison with those who received narcotics 
intramuscularly (IM) or intravenously (PCA) (7.8 days for 
the epidural group versus 9.7 days for the IM or PCA group, 
(p < .05) (Lamer 1990).
Patient Controlled Analgesia
Research on PCA began in the late 1960s. Sechzer 
(1969), using a nurse observer, evaluated the analgesic 
response of 20 clients to small intravenous doses of a 
narcotic given on demand. He found that, given in small 
amounts, intravenous analgesia provided improved pain relief 
over other methods. In 1971, Sechzer described his 
experience with the PCA system. He concluded that the 
system was a highly satisfactory method for treating post­
operative pain and that good analgesia could be achieved 
with a relatively low total drug dose.
Many studies comparing PCA and intramuscular 
administration of narcotics have been conducted. Church 
(1979) ; Bennett and Griffen (1983) ; Rayburn, Geranis, 
Ramadei, Woods, and Patil (1988); Albert and Talbott (1988); 
Kluger and Owen (1990) found that clients were more 
satisfied when receiving the analgesic using the PCA device. 
Clients reported significantly less discomfort, less
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sedation, and greater activity.
Clinical trials have used PCA to compare the efficacy 
and potency of various analgesics. Although there are a 
number of drugs that can be used in PCA therapy, morphine 
and meperidine have been used more extensively (White,
1988). McLintock, Aitken, Downie, & Kenny (1990), 
documented both the efficacy and safety in use of the PCA 
for post-operative pain. Other studies have suggested that 
clients using PCA for pain control reported reduced anxiety 
(Hecker & Albert, 1988), and shortened lengths of stay 
(Scalley, Berquist, & Cochran, 1988) .
Articles in the nursing literature began appearing in 
the late 1980s on techniques of continuous infusion of 
medication using PCA (Bast & Hayes, 1986; Dunwoody, 1987; 
Jones Sc Brooks, 1990; McCaffery, 1987; McGuire & Wright, 
1984). DeFede, Dhanens and Keltner (1989), reported on the 
effectiveness of PCA to reduce cost and enhance nursing 
care. Edwards (1990) estimated that up to 80 minutes of 
nursing time in every 4 hour cycle is saved by using PCA.
Many of the nursing findings in the late 1980s 
supported medical findings. A prospective randomized study 
of 300 total joint replacement clients by Teter, Viellion, 
and Keating (1990) compared the amount of narcotic used 
among morphine, meperidine, and nalbuphine given by PCA and 
gastrointestinal side effects of the narcotics. They found 
that the nalbuphine clients used significantly more narcotic
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than morphine and meperidine clients from day of surgery 
through post-operative day 3 (p < .01).
Patient-controlled analgesia devices are promoted as 
safe, effective, and time-saving (Bennett & Griffen, 1983). 
Kleiman et al. (1988) compared pain ratings of client using 
PCA versus the traditional intramuscular administration 
method. They found that PCA did not reduce the group's 
perception of pain significantly from the traditional method 
group. The mean pain ratings for the PCA group (1.5 plus or 
minus 0.42) and the intramuscular group (1.43 plus or minus 
0.49) were similar. Both groups were in the mild to 
discomfort level of pain and no one considered themselves to 
be pain-free. Bennet et al. (1982) found, in contrast, that 
clients in the PCA group reported pain less than a third as 
often as clients in the intramuscular control group: 3.9% 
versus 11.8%. Clients reported that they were in pain more 
frequently in the intramuscular group than those in the PCA 
group. The study can not be generalized due to the small 
sample size of 12 in each group.
Summarv
There are many studies on post-operative pain control 
using epidural or PCA. The various population groups 
studied include thoracotomy, radical prostatectomy, and 
orthopedic surgical clients. There were no studies found 
addressing the effects of methods of pain control on the 
client's ability to achieve physical therapy activities.
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Several studies address the effect of methods of pain 
control on length of stay. Little has been found in the 
literature comparing epidural and PCA methods of pain 
control on client outcomes from a nursing perspective.
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CHAPTER 3 
Methodology 
Design
An correlational ex post facto design was used to study 
the relationships between methods of pain control and client 
perception of pain, achievement of the physical therapy 
regime and length of stay.
Study Site and Subjects
The study was conducted in a 112-bed acute care 
hospital in a small Mid-Western city. A convenience sample 
of 3 0 subjects using epidural and 3 0 subjects using PCA pain 
control methods was used for the study. Clients were asked 
to participate in the study during pre-admission testing 
(PAT) . A questionnaire was used by the PAT nurse to assess 
the clients eligibility for the study (see Appendix A). To 
be considered for the study the client must (a) have the 
ability to speak and understand the English language, (b) be 
admitted to the medical-surgical unit for either hip or knee 
joint replacement surgery, and (c) have had no previous 
experience with epidural or PCA pain control methods. 
Excluded from the study will be those clients having the 
following pre-existing conditions that may influence the 
length of stay: (a) diabetes mellitus, (b) acute
infections, (c) congested heart failure.
Subjects rights were protected through approval of this 
study by the Grand Valley State University Human Research
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Review Committee and the study hospital's Research Review 
Board.
Description of the Sample 
The sample consisted of 60 subjects admitted to the 
surgical unit between May 5, 1995 and July 22, 1995 
following total hip or knee replacement surgery. There were 
28 males and 32 females. Subjects ranged in age from 35 to 
84 years with a mean age of 68.5 year; the median age was 71 
years (see Table 1).
Table 1
Acre Distribution
Age n %
30-39 1 1.7
40-49 2 3.3
50-59 6 10 . 0
60-69 17 28.3
70-79 29 48.3
80-89 5 8.4
60 100
One hundred percent (100%) of the participants were 
white. Fifty percent (50%) of the subjects used the 
epidural pain control method and 5 0% used the PCA pain 
control method. There were 18 subjects who had a total hip 
replacement and 42 subjects who had a total knee 
replacement. Of the subjects who had a total hip 
replacement, 66% used epidural pain control methods and 33%
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used PCA. Of the subjects who had total knee replacement, 
43% used epidural pain control methods and 57% used PCA.
The length of hospital stay for both groups ranged from 4 to 
8 days with a mean length of 5.76 days.
Instruments
Perception of Pain
Pain perception was measured using a verbal rating 
scale (VRS). The tool consists of five numerically ranked 
choices of word descriptors used to determine the intensity 
of the painful sensation (see Appendices B & C). The 
descriptors are 0 = no pain, 1 = comfortable, 2 = in mild 
discomfort, 3 = in pain, 4 = in bad pain, and 5 = in very 
bad pain. The effects of anesthetic on pain management and 
the length of time epidural analgesic is used on post­
operative joint clients were considered to determine a 
critical point in time to measure perceptions of pain (R. 
Gillian M.D., personal communication, June 10, 1994) . 
Perceptions of pain by client's receiving epidural infusion 
and those receiving PCA analgesia were measured at 4:00 P.M. 
on the second post-operative day.
Verbal rating scales (VRS) consist of three to five 
numerically ranked choices of word descriptors. The number 
corresponding to the word chosen is used to determine the 
intensity of the painful sensation on an ordinal level.
Keele (1948) was one of the first researchers to devised a 
VRS scale which he called a Pain Chart. Reliability of this
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tool was said to be established through repeated 
administration to clients with a variety of medical 
conditions. Validity reportedly was determined by 
administering the pain chart to clients with conditions 
known to produce pain and by observing that time-intensity 
curves of ratings showed increases and decreases of pain 
over time and in relation to physical activity. Today 
virtually all VRS use words similar or identical to those in 
Keele's chart (1948). However, few authors using such 
scales have discussed reliability or validity. Statistical 
data to support the reliability and validity of Keele's 
instrument have not been found by the author. Keele's 
instrument (1948) originally was developed to assess 
responses to analgesics. It is, therefore, possible to use 
VRS in situations where one wishes to measure the intensity 
of pain in relation to therapeutic interventions.
The VRS is short, easy to use by the client, and easy 
to score and analyze by the nurse. It is applicable to any 
kind of clinical pain. The VRS may artificially categorize 
the intensity dimension of pain by forcing the patient to 
select a single word or phrase on the scale which may not 
accurately reflect the client's true sensation (Ohnhause & 
Adler 1975).
Studies comparing the VRS and the Visual Analog Scale 
(VAS) have been conducted to clarify issues of sensitivity 
of measurement, reliability and validity, ease of client
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use, and client preferences. Ohnhaus and Adler (1975) and 
Woodforde and Merskey (1972) found strong correlations (r = 
.81 to .87, p = .01 to .001) between the VRS and the VAS.
In a study conducted by Kremer, et al. (1981), clients were 
asked to express their preferences for scales. A visual 
analog scale (VAS), numeric rating scale (NRS), and a five- 
point verbal rating scale (VRS) were compared. The results 
indicated that most subjects preferred the verbal rating 
scale. All of the subjects were able to complete the VRS, 
11% failed to complete the VAS and 2% failed to compete the 
NRS.
The study hospital has used the verbal rating scale for 
6 years. The tool was developed to measure pain perception 
on all post-operative client using either epidural or PCA as 
pain control methods. The scale was developed by the pain 
management committee. Content validity was established by 
the committee consisting of a anesthesiologist, nurse 
anesthetist, and several staff registered nurses. The tool 
was introduced to staff by structured inservices throughout 
the facility. All nursing units use the VRS scale to assess 
the client's response to pain following criteria presented 
in the inservices.
Achievement of the Phvsical Therapy Regime
Achievement of the physical therapy regime was measured 
using the activity criteria of the case care maps used at 
the study hospital. The case care map activities for
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orthopedic clients were devised by several orthopedic 
surgeons practicing at the facility in collaboration with 
the physical therapy department (see Appendices D & E). The 
activities for the second post-operative day include 
ambulating to the bathroom using a walker, using the 
continuous passive range of motion machine (CPM), 
participating in a continuing exercise program, and 
continued client involvement in activities of daily living 
(ADL). The physical therapist works with each joint 
replacement client on the unit twice a day following the 
case care map. The physical therapist records the client's 
achievement of the activity criteria on the progress notes 
as met or not met for each day's activity. All physical 
therapists were inserviced on the use and documentation of 
the activity criteria on the care map. The majority of 
epidural clients' with joint replacements are discontinued 
from the pump 72 hours after surgery. In order to measure 
achievement of physical therapy regime activities while the 
client is still using the epidural for pain control, 
measurement was made on the second post-operative day. A 
review of the chart was conducted to determine if the client 
met or did not meet all the activities for that day. A 
score of 0 was assigned if the client did not meet all the 
activity criteria. A score of 1 was assigned if the client 
did meet all the activity criteria.
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Length of Stay
Length of stay was defined as actual client care days 
beginning with the admission day and ending with the 
discharge day. A day was defined as a 24 hour period 
beginning 12:00 A.M. and ending at 11:59 P.M.. The data 
were collected by using the admission date and discharge 
date documented in the Daily Census Summary used by the 
study hospital.
Data Collection Procedure 
Steps to recruit subjects were taken after obtaining 
permission from Grand Valley State University Human Research 
Review Committee and the study hospital. Selection of 
participants occurred during the pre-admission testing (PAT) 
visit. The anesthesiologist assesses each client during 
this visit to determine the type of anesthetic and post­
operative pain control methods. Total hip and total knee 
replacement clients using epidural or PCA pain control 
methods who met the criteria described earlier were asked to 
take part in the study by the PAT nurse. The client 
received an explanation of the study and a consent form for 
consideration. The PAT nurse obtained the client's 
signature during the PAT visit (see Appendices F & G).
When consent was given by the potential subject they 
received the researcher's name and telephone number. The 
signed consent form was attached to the client's PAT chart 
and sent to the surgical unit. On the unit a label stating
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"Pain Study" was attached to the front of each participant's 
cardex and chart. This label served as a reminder for staff 
that the client was in the study.
Data were retrieved by the investigator during a chart 
review. Collection of the data was done on the 
second post-operative day following total hip or knee 
replacement surgery.
Measurement
Perception of pain.
Perception of pain was measured in the client's room by 
the staff nurse and documented using current documentation 
forms. The client's perception of pain was recorded on 
either the epidural/intrathecal flow sheet or the PCA 
monitoring sheet (see Appendixes B and C). The staff nurse 
assessed and documented perceptions of pain every 4 hours 
around-the-clock. Measurement for this study of perception 
of pain occurred at 4:00 P.M. on the second post-operative 
day.
Achievement of the phvsical therapv regime.
Achievement of the physical therapy regime was measured 
by the physical therapist in the client's room and 
documented using the study hospitals' Progress Notes (see 
Appendix H). The ability of the client to perform the 
activities listed in the activities section of the case care 
map for the second post-operative day was recorded by the 
physical therapist on the progress notes. The physical
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therapist documented whether the client had met or not met 
the activity criteria on the case care map for the day.
Length of stay.
Length of stay was recorded by the orthopedic case 
manager using the daily census summary on all clients. The 
data were collected by reviewing the records for admission 
and discharge dates and calculating the length of stay for 
each participant in the study.
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CHAPTER 4 
RESULTS/DATA ANALYSIS 
The purpose of this study was to determine the 
differences in perception of pain, achievement of physical 
therapy regime, and length of stay between clients receiving 
epidural analgesia and those clients receiving patient 
control analgesia (PCA). Descriptive and correlational 
statistics available through the Statistical Package for The 
Social Sciences were used to describe the sample and to test 
the null hypotheses. A p = .05 was used for all tests.
Description of the Studv Variables 
The variables of interest in this study included method 
of pain control, perception of pain, the ability to achieve 
physical therapy regime, and length of stay. Each variable 
in the study was analyzed separately using descriptive 
statistics (frequency and percentage). In addition, 
perception of pain, the ability to achieve physical therapy 
regime, and length of stay were analysed separately 
according to the method of pain control received.
Hypothesis 1
In the majority of clients the pain relief obtained by 
both epidural (96.7%) and PCA (93.3%) groups was rated as 2 
(mild discomfort) or less on the VRS. However, scores of 1 
(comfortable) or less (86.7%) were reported more often by 
clients in the epidural group than in the PCA group (40%) . 
The mean comfort level scores were lower in the epidural
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group (M = .60, SD = .81) than in the PCA group (M = 1.63, 
SD = .67). Perception of pain by both groups' is shown in 
Table 2.
Table 2
Perception of Pain bv Group (N = 60)
Pain Perception Epidural PCA
n % n %
None 17 56 .7 1 3.3
Comfortable 9 30 . 0 11 36. 7
Mild Discomfort 3 10 . 0 16 53 . 3
In Pain 1 3.3 2 6.7
Bad Pain 0 0
Very Bad Pain 0 0
30 100 30 100
The Mann-Whitney U was used to determine differences in 
the perception of pain between the two groups. The mean 
rank for the epidural group was 20.70. The mean rank for 
the PCA group was 40.30. The results revealed a significant 
difference in perception of pain between those who received 
epidural infusion and those who received PCA for pain 
control (U = 156.0, p = .00). The finding rejected the null 
hypothesis that there are no differences between the two 
groups in perception of pain.
Hypothesis 2
The ability to achieve the physical therapy regime by 
the epidural and PCA groups was analyzed. Chi-square was
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used to determine differences in achievement of the physical 
therapy regime between those who received continuous 
epidural infusion and those who received PCA on the second 
post-operative day. The results revealed no significant 
difference in the ability to achieve the physical therapy 
regime between the groups x^d/ E = 60) = 3.35, p =  .07.
The null hypothesis was accepted. The achievement of the 
physical therapy regime by both groups' is shown in Table 3.
Table 3
Achievement of Phvsical Therapv Reaime bv Group (N = 60)
Pain Control Achievement
Groups Met Not Met
Epidural 26 4
PCA 20 10
46 14
Hypothesis 3
Length of stay was analyzed for both groups. A t-test 
was used to determine differences in length of hospital stay 
between clients using epidural infusion and those using PCA 
during their hospitalization. The mean length of stay in 
the epidural group was M = 5.77, SD = 1.07. The mean length 
of stay in the PCA group was M = 5.77, SD = .97. The null 
hypothesis was accepted. The length of stay by both groups, 
is shown in Table 4.
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Summarv of Findings
The method of pain control had a significant difference 
on the clients' perception of pain. Clients' receiving 
epidural analgesia reported less pain than those clients' 
receiving pea analgesia. Participants in the epidural group 
(n = 30) rated having no pain.
Table 4
Length of Stav bv Group (N = 60)____________________________
Pain Control________4 days 5 days 6 days 7 days 8 days
Epidural 2 13 7 6 2
PCA____________________3______ 8______13________5______ 1
Only one subject in the PCA group (n = 30) rated having 
no pain. No one in the epidural group or in the PCA group 
rated the pain beyond 3 on the 6-word descriptor VRS. Only 
three participants in both groups (N = 60) rated their pain 
at a 3 on the VRS scale. Of the three that rated their pain 
at a 3, one was in the epidural group and two were in the 
PCA group.
The method of pain control in total joint replacement 
clients' had no significant difference in their ability to 
achieve the case care map criteria for physical therapy. 
Overall, 76.7% of all participants' met the case care map 
criteria.
Pain control method had no significant difference in 
length of hospital stay. The length of stay for both groups
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ranged from 4 to 8 days. The mean length of stay of all 
participants' (N = 60) was 5.7 days and the mode was 5 days
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CHAPTER 5 
DISCUSSION/IMPLICATIONS
The observed increase in nursing care hours required by- 
clients receiving epidural analgesia prompted this study.
The study's null hypotheses stated that there would be no 
differences between those who had continuous epidural for 
pain control and those who had PCA for pain control in pain 
perception, ability to the achieve physical therapy regime, 
and length of stay.
Discussion
The results of this study indicated that although there 
were no differences in the ability to achieve physical 
therapy and the length of stay between the two pain method 
groups, there was a significant difference (p = .00) in the 
groups' perception of pain. Clients' receiving epidural 
analgesia reported less pain then those receiving PCA 
analgesia. This finding supports those of Benzon, et al. 
(1993) and Allaire, et al. (1992) who found that client's 
perception of pain relief was higher in the epidural group 
than the PCA group in their studies of post-thoracotomy and 
post-radical retropubic prostatectomy clients. The results 
of this study suggest that the use of epidural analgesia for 
post-operative pain control in total joint replacement 
clients would be the method of choice for pain management.
At the study hospital, the anesthesiologist is 
responsible for increasing or decreasing the dose of
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narcotic infusing via the epidural space. When a client 
rates pain at a 3 (in pain) on the VRS the staff nurse is 
required to notify the anesthesiologist. This notification 
results in an increase in the dosage of epidural analgesic 
used. The orthopedic surgeon orders PCA using parameters 
established by the pain committee for increment dose, 
lockout, and booster dose. A booster dose may be 
administered every 3-4 hours in addition to the increment 
dose for PCA. It was interesting to see that in this study 
the booster dose was not given in any case for the clients' 
using PCA as a pain relief method. Clinically, pain relief 
could have been enhanced in the PCA group by the booster 
dose.
Pain control is an important factor in the ability of 
joint replacement clients' to perform exercises needed to 
insure good ROM. There was no significant difference in the 
ability to achieve physical therapy regime between the two 
groups (p = .07). PCA pain control method appeared to be as 
effective as continuous epidural pain control method in the 
ability of the clients to the achieve physical therapy in 
this study. The results were close to significant and must 
be viewed with caution. The difference between the two 
groups may have been significant if the sample was larger. 
Studies that support or refute this finding have not 
appeared in the literature.
There was no significant difference in length of stay
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between the two groups. This finding was not surprising 
because the case care maps for both hip and knee joint 
replacement surgeries specified discharge on day 5. This 
study supported Allaire, et al. (1992) findings that there 
was no statistically significant difference between the 
epidural group and the PCA group of post radical retropubic 
prostatectomy clients in length of stay.
There are many factors to be considered when dealing 
with subjective perceptions of pain. The subject's response 
to pain is influenced by previous experiences, gender, age, 
coping strategies and the type of surgery.
The pain experience is not an isolated occurrence, each 
episode is affected by previous pain experiences. This 
effect causes the individual to develop expectations of the 
pain experience which can produce anxiety. The 
physiological response to anxiety produces the same 
sympathetic nervous system response as pain. Thus, anxiety 
may have a role in potentiating pain by enhancing the 
physical symptoms.
The gender of the subject may have had an influence on 
the outcomes of interest in this study. It was interesting 
to note that crosstabulation of pain by gender showed women 
reported pain at a 2 or above (40.6%) on the VRS more often 
than men (32.1%).
Age may affect how pain is perceived. Many studies 
have revealed inconclusive results between the relationship
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of age and the perception of pain. McCaffery (1983) 
suggested that the indecisive information gained from 
research about the relationship between age and pain may be 
due to the fact that individuals express their pain 
differently.
The client will respond to pain sensation using 
previous coping mechanisms. Lazarus (1966) suggests that 
the individual experiencing stress will develop coping 
mechanisms either by reducing the danger of the perceived 
threat or by reducing its significance. The response of the 
individual experiencing pain reflects their coping 
strategies to previous experiences thus influencing their 
perceptions of pain.
The type of surgery may have influenced the outcomes of 
interest in this study. There may be differences between 
total hip replacement surgery and total knee replacement 
surgery in client's perception of pain, ability to achieve 
physical therapy, and length of stay.
Another important consideration is the level of pain 
that is acceptable for the post-operative total joint 
replacement client. For this study, pain perception must 
have been at a perceived level at which the client was able 
to participate and achieve the physical therapy regime. 
Although statistically nonsignificant, 87% of the epidural 
group were able to achieve the physical therapy regime 
compared to 67% of the PCA group achieving the physical
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therapy regime (see Table 4). The difference between 
groups' in the ability to achieve the physical therapy 
regime may significantly change using a larger sample. 
Relationship of Findings to the Neuman Systems Model 
The Neuman Systems Model provided a conceptual 
framework to identify stressors, interventions, and client 
outcomes for this study. Pain, an intrapersonal stressor, 
can penetrate the flexible and normal lines of defense to 
the lines of resistance threatening the energy resources of 
the basic structure. The use of epidural pain control 
method appeared to be more effective in reducing the impact 
of the stressor.
When the flexible and normal lines of defense are 
strengthened, the lines of resistance can protect the 
system's integrity leading to health. Health, defined in 
this study as the state of wellness attained when an 
acceptable perceived level of pain enables the client to 
generate the energy needed to achieve the physical therapy 
regime and thus meet the length of stay guidelines, was 
enhanced using the secondary level of prevention. This 
study supported Neuman's theory that interventions initiated 
at the secondary level of prevention reduce the impact of 
the stressor and strengthen the flexible and normal lines of 
defense.
Limitations
The major limitation of this study was the inability to
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generalize due to the nature of the research design. Pre­
existing differences in the groups under study could be a 
possible alternative explanation of the findings. The 
findings only apply to hip or knee replacement clients on 
the second post-operative day. The same results may not 
occur if the sample was different or if measurements were 
taken on the first or third post-operative day.
The subjects were selected after determination of post­
operative pain control methods by the anesthesiologist. The 
use of a convenience sample in this study limits the ability 
to generalize. Also, the small number of subjects in this 
study may have influenced the ability to detect 
relationships among the variables of interest.
The results of this study may not represent the general 
population. The convenience sample included only Caucasian 
subjects. Other races were not represented in the study. 
Data on the cultural background of subjects were not 
collected. Race and cultural background may influence 
expression of pain.
Another limitation of the study was using the study 
hospital 6-word descriptor VRS. It is difficult to discern 
the difference between no pain and comfortable adjective 
descriptors.
Achievement of the physical therapy regime was measured 
as met or not met. The imprecision of this method of 
measurement was a limitation. There was no way to determine
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if clients' were exceeding expectations noted on the case 
care maps or the degree to which expectations were met. The 
difference between the two groups may have reached 
significance if documentation by the physical therapists 
included the specific criteria met by clients on any given 
day and the degree to which the criteria had been met.
Recommendations 
Assessment of the pain experience is a major nursing 
responsibility. Studies by McCaffery & Beebe (1989) support 
that nurses must have the appropriate knowledge about 
methods of pain control. While there is considerable 
research concerning epidural and PCA methods of pain 
control, few address client outcomes from a nursing 
perspective. There is a need for further studies using 
larger samples on the relationship of epidural and PCA 
methods of pain control and client outcomes.
In an attempt to capture the client's perception of the 
pain experience following joint replacement surgery, the 
study hospital's VRS was used. The word descriptors should 
clearly differentiate between the perception of no pain and 
being comfortable in future studies. Clinical practice 
guidelines by the Agency for Health Care Policy and Research 
(AHCPR) report the need for carefully selecting adjective 
descriptors when using a VRS (Department of Health and Human 
Services, 1992). Moreover, 10-point scales are recommended. 
Perception of pain may be influenced by: (a) previous
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experiences, (b) gender, (c) age, (d) coping strategies, and 
(e) race. Previous experiences with pain was not addressed 
in this study. Research about gender differences in clients 
with pain is relatively new and has revealed conflicting 
results. Further studies on perception of pain between men 
and women need to be completed to determine if differences 
exist. Perception of pain may be influenced by the age of 
the client. Older persons may experience reduced sensory 
perception and increased pain threshold because of 
degeneration of neurons in the dorsal column of the spinal 
cord. Acute pain may not be as sharply perceived in the 
elderly. Coping strategies developed as a response to 
stress of pain were not addressed in this study. Future 
studies should include assessment of the clients coping 
strategies used with previous experiences of pain.
The sample in this study included total hip and total 
knee replacement clients. There may be differences in 
perception of pain between the two groups. Future studies 
should be conducted on clients with the same type of joint 
replacement surgery.
The need to study Newman's (1989) concept of the 
created environment and pain perception is recommended. The 
created environment is the client's conscience and 
unconscience response to the pain experience. The clients' 
response to pain is governed by previous experiences, 
gender, age, coping strategies, and race. The investigator
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suspects that this created environment plays an essential 
role in the pain experience.
Implications for Nursing 
The nurse has a unique role in the management of pain. 
This role includes implementing pain relief methods, 
identifying the need to change pain relief methods, and 
assessing the impact of pain relief methods on the client. 
Each nurse is responsible for maintaining a knowledge base 
regarding pain and pain therapy that is accurate, current, 
and helpful to clients.
Although clients receiving PCA therapy are in control 
of relieving their pain, the nurse is responsible for 
assessing the effectiveness of the therapy. Administering 
the booster dose prescribed by the physician when needed may 
have augmented PCA's effectiveness resulting in better pain 
control for the PCA group in this study.
Nursing education must provide students with knowledge 
of assessment, management, and evaluation of pain.
Effective pain control methods using advanced technology 
such as epidural infusions and PCA should be incorporated 
into pain management instruction. Pain assessment and 
management must be continuously reinforced by the clinical 
instructor and incorporated into the plan of care for each 
client experiencing pain.
Implications for nursing administration include 
continuous evaluation of the effectiveness of pain
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management techniques use on the nursing units. Effective 
pain control enhances client satisfaction. In competing for 
health care dollars, client satisfaction is paramount. 
Nursing administration must provide comprehensive pain 
management programs for post-operative clients on a surgical 
unit. Keeping staff current on methods of pain control must 
be done through frequent inservices on pain assessment and 
management.
This study has added to the body of literature on the 
efficacy of pain control methods. The results of the study 
supply data to assist health care professionals to provide 
effective pain-management for the total joint replacement 
client. As new technology continues to develop, nurses must 
examine client responses to new pain management methods and 
provide the most effective care possible.
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APPENDICES
Appendix A
A Comparison Study of the Effects of 
Methods of Pain Control on Client Outcomes
Instructions: Please ask each client scheduled for total hip
or knee replacement surgery the following questions. Circle 
Y for a yes response and N for a no response. If all 
underline responses are circled, please give the client a copy 
of the explanation of the study and obtain his/her consent.
1. Can the client speak and understand English? Y N
2. Is the client being admitted to 4th floor for 
either hip or knee replacement surgery? Y N
3. Has the client had previous experience with 
epidural or PCA pain control methods? Y N
4. Does the client have any of the following 
conditions that may influence his/her length of stay.
Diabetes Y N
Acute infections Y N
CHF Y N
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Appendix F 
A Comparison Study of the Effects of 
Methods of Pain Control on Client Outcomes
The study in which you are being asked to participate 
will compare the type of pain control you will be using 
after surgery and your perception of the pain relief 
obtained. It will assess your ability to participate in the 
physical therapy regime that your doctor will prescribe 
while you are in the hospital. Information from your 
medical records about the length of hospital stay also will 
be included.
Every effort will be made to protect your 
confidentiality. All data will be reported in group format, 
no individual data will ever be reported. It is not 
anticipated that you will be harmed in any way by 
participating in this study. You may withdraw from this 
study at any time without causing any change in the 
treatment you are receiving.
The results of this study will be useful to determine 
if the type of pain control influences the recovery of 
patients after total joint replacement surgery.
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Appendix G
I acknowledge that :
"I have been given an opportunity to ask questions 
regarding this research study, and that these questions have 
been answered to my satisfaction."
"In giving my consent, I understand that my 
participation in this study is voluntary and that I may 
withdraw at any time without affecting the care I receive 
from my physician or the staff at ___________________. "
"The researcher, Susan Cristofori, has my permission to 
review my hospital records".
"I hereby authorize the investigator to release the 
information obtain in this study to scientific literature.
I understand that I will not be identified by name".
"I have been given Susan Cristofori's phone number so 
that I may contact her at any time if I have questions."
"I acknowledge that I have read and understand the 
above information, and that I agree to participate in this 
study."
Witness Participant signature
Date Date
I am interested in receiving a summary of the study 
results.
49
Appendix H
Progress N otes
DATE TIME PROGRESS NOTES CAREGIVER f  SERVICE
,
- -
50
2390 N ?m
LIST OF REFERENCES
References
Albert, J.M., & Talbott, T. M. (1988). Patient-
controlled analgesia vs. conventional intramuscular 
analgesia following colon surgery. Diseases of the 
Colon and Rectum. 31, 83-86.
Allaire, P. H., Messick, J. M., Oesterling, J. E ., Myers 
R. P., Lieber, M. M., Chantigian, R. C., Welna J. O ., 
Paterson, D. E ., Blute, M. L., Offord, K. P., &
Ferguson, J. A. (1992). A prospective randomized 
comparison of epidural infusion of fentanyl and 
intravenous administration of morphine by patient 
controlled analgesia after radical retropubic 
prostatectomy. Mavo Clinic Proceedings 67, 1031- 
1041.
Bast, C., & Hayes, P. (1986). PCA: A new way to spell pain 
relief. RN, 49.(8), 18-20.
Bennett, R ., Batenhorst, R. L., Foster, T. S., Griffen W.
O., & Wright, B. D. (1982). Postoperative pulmonary 
function with patient-controlled analgesia. Anesthesia 
and Analgesia. 61, 171.
Bennett, R., & Griffen, W. (1983). Patient-controlled 
analgesia. Contemoorarv Surgery. 23.(4), 75-89.
51
Benzon, H.T., Wong, H. Y., Belavic, A. M., Goodman, I., 
Mitchell, D ., Lefheit, T., & Locicero J. L. (1993). A 
randomized double blind comparison of epidural 
fentanyl infusion versus patient controlled analgesia 
with morphine for postthoracotomy pain. Anesthesia 
and Analgesia 76. 316-322.
Camu, F. & Debucquoy, F. (1991). Alfentanil infusion for 
postoperative pain: A comparison of epidural and
intravenous routes. Anesthesioloav. 75. 171-178.
Church, J. J. (1979). Continuous narcotic infusions for 
relief of postoperative pain. British Medical Journal, 
1, 977-979.
Defede, J. P., Dhanens, B. E ., & Keltner, J. I. (1989).
Cost benefits of patient-controlled analgesia. Nursing 
Management. 2^(5), 34-35.
Dunwoody, C. J. (1987). Patient-controlled analgesia: 
Rationale, attributes, and essential factors.
Orthopaedic Nursing. 2_0 (5) , 31-36.
Edwards, T. W. (1990). Optimizing opoid treatment of 
postoperative pain. Journal of Pain and Symptom 
Management, 524-536.
Eisenach, J. C., Grice, S. C., & Dewan, D. M. (1988) .
Patient-controlled analgesia following cesarean section; 
A comparison with epidural and intramuscular narcotics. 
Anesthesiology. 68. 444-448.
52
Ellis, D. J. , Millar, W. L., & Reisner, L. S. (1990).
A randomized double-blind comparison of epidural versus 
intravenous fentanyl for analgesia after cesarean 
section. Anesthesioloav. 75, 981-986.
Harris, W.H., & Sledge, C. B. (1990). Total hip 
and total knee replacement. The New England 
Journal of Medicine. 323. 725-731.
Harrison, D. M ., Sinatra, R., Morgese, L., & Chung, L. 
(1988). Epidural narcotic and patient-controlled 
analgesia for post-cesarean section pain relief. 
Anesthesioloav. 68. 454-457.
Hecker, B. R., & Albert, L. (1988). Patient-controlled 
analgesia: A randomized, prospective comparison between 
two commercially available PCA pumps and conventional 
analgesic therapy for postoperative pain. Pain. 35. 
115-120.
Hull, M. (1990). Family needs and supportive nursing 
behaviors during terminal cancer: A review. Oncology 
Nursing Forum. £, 787-792.
Jackson, D. (1989). A study of pain management: Patient- 
controlled analgesia versus intramuscular analgesia. 
Journal of Intravenous Nursing. 12, 42-51.
Jones, L ., & Brooks, J. (1990). The ABCs of PCA. RN.
20 (5) , 54-63 .
Keele, K. D. (1948). The pain chart. Lancet. 2, 6-8.
53
Kliman, R. L., Lipman, A. G., & McDonald, S. D. (1988).
A comparison of morphine administered by patient 
controlled analgesia and regularly scheduled 
intramuscular injection in severe postoperative pain. 
Journal of Pain and Svmptom Management. 3, 15-21.
Kluger, M. T., & Owen, H. (1990). Patients expectations of 
patient-controlled analgesia. Anesthesia. 45. 1072-1074.
Kremer, E., Atkinson, J. H. Jr. & Ignelzi, R. J. (1981). 
Measurement of pain: Patient preference does not
confound pain measurement. Pain, 10, 241-248.
Lamer, T. J. (1990). Postoperative pain management with 
epidural narcotics results in shorter hospital stay than 
IV or IM narcotic [abstract]. Rea Anesth. 15(Suppl):
S83 .
Lazarus, R. S. (1966). Psvcholoaical stress and the cooing 
process. New York: McGraw-Hill
Loper, K. A., Ready, L. B., & Downey, M. (1990). Epidural 
and intravenous fentanyl infusions are clinically 
equivalent after knee surgery. Anesthesia and Analgesia, 
70, 72-75.
McCaffery, M. (1987). Patient-controlled analgesia: More 
than a machine. Nursing 87, 17.(11), 62-64.
McCaffery, M., & Beebe, A. (1989). Pain: Clinical manual
for nursing practice. St. Louis: Mosby.
54
McGuire, L., & Wright, A. (1984). Continuous narcotic
infusion: It's not just for cancer patients. Nursing 84. 
14 (12) , 51-55.
McLintock, T. T., Aitken, H ., Downie, C.F., & Kenny, G . N. 
(1990) . Postoperative analgesic requirements in patients 
exposed to positive intraoperative suggestions. British 
Medical Journal. 301, 788-790.
Neuman, B. (1989). The Neuman Svstems Model (2nd ed.).
Norwalk: Appleton
Ohnhause, E. E. & Adler, R. (1975). Methodological problems 
in the measurement of pain: A comparison between the
verbal rating scale and the visual analogue scale. Pain. 
1, 379-384.
Rayburn, W. F., Geranis, B. J. , Ramadei, C. A., Woods, R.
E., & Patil, K. D. (1988). Patient-controlled analgesia 
for post-cesarean section pain. Obstetrics and 
Gvnecologv. 72. 136-139.
Scalley, R. D., Berquist, K. D., & Cochran, R. S. (1988). 
Patient-controlled analgesia in orthopedic procedures. 
Orthopedic Review. 17. 1106-1113.
Sechzer, P. H. (1968). Objective measurement of pain.
Anesthesioloav. 29. 209-210.
Sechzer, P. H. (1971). Studies in pain with analgesic 
demand system. Anesthesia and Analgesia. 50. 1-10.
55
Teter, K. A., Viellion, G., & Keating, E. M. (1990).
Patient-controlled analgesia and GI dysfunction. 
Orthopaedic Nursing. £(4), 51, 56.
U.S. Department of Health and Human Services. (19 92) . Acute 
pain management : Operative or medical procedures and 
trauma (AHCPR Publication No. 92-0032). Rockville, MD: 
Author.
White, P. F. (1988). Use of patient-controlled analgesia 
for management of acute pain. Journal of the American 
Medical Association. 259. 243-247.
Woodforde, J. M. & Merskey, H. (1972). Some relationships 
between subjective measures of pain. Journal of 
Psvchosomatic Research. 16. 173-178.
56
